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1 
This invention relates Vo the preparation of 
bands from thermoplastic material, and relates 
more particularly to an improved process and 
paratus for the preparation of bands from ther- 
moplastic material, which bands have a minimum 
variation in properties along their length. 
When bands of rectangular or other desired 
cross-section are prepared from thermoplastic 
materials by the processes hitherto employed for 
this purpose, such as extrusion, for example, the 
flnished bands exhibit a considerable variation in 
mechanical or dimensional pr0Perties along their 
length. he bands frequently warp, have surface 
imperfections, and the width and the thickness 
of the bands vary in an irregular manner causing 
the weight of the bands per unit length to fluctu- 
ate over a wide range. These characteristics 
tender the bands commercially unacceptable for 
certain applications. 
It is an important object of this invention to 
provide a novel process and apparatus for pre- 
paring bands which will be free from the fore- 
going and other disadvantages of the bands 
formed by prior processes. 
A further object of this invention is to provide 
a novel process and apparatus foi" the preparation 
of bands having a minimum variation in proper- 
ties along 'their length from thermoplastic .mate- 
rials. 
Other objects of this invention, together with 
certain details of construction and combinations 
of parts, wfll be apparent fIm the following de- 
tailed description and claires. -  
In accordance with out invention, we prepare 
bands by forcing a thermoplastic material 
through a die containing an aperture to shape the- 
same into a band having a cross-section larger 
than that desired in the finished band and con- 
taining an excess of the thermoplastic material, 
further shaping the band whfle the thermoplastic 
material is still in the plastic state by passing the 
saine between a rotating casting wheel and com- 
pression roll which together define a shaping 
opening having the cross-section desired in the 
finished band and which are provided with means 
for trimming the excess thermoplastic material 
from the band as itis shaped, cooling the band 
while itis supported on the casting wheel until 
the thermoplastic material is set and the band 
is no longer subject to deformation by mechani- 
cal stress, and then removing the band from the 
casting wheeL We have round that by having 
an initial excess of thermoplastic material in the 
band, any irregularities in the feed of said mate- 
rial will not produce variati0ns in the flnished 
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band, but will simply cause a smaller or greater 
quantity of thermoplastic material to be trimmed 
from the band. 
The thermoplastic material may be. forced 
5 through the aperture which shapes it into a hand 
in any desired manner. It may, for example, be 
extruded through said aperture with a conven- 
tional extrusion apparatus. Alternatively, the 
thermoplastic material may be heated until it 
10 melts and the molten thermoplastic material 
forced through the aperture by means of a pres- 
sure applied to the material in any one of a 
number of suitable ways, such as,for example.a 
piston, gas pressure, etc. The shape of the ap- 
15 erture, whfle .hot critical, should approximate that 
required in the finished hand so that a minimum 
of shaping is required as the hand passes be- 
tween the casting wheel and the compression roll. 
The shaping opening deflned by the casting 
20 wheel and the compression roll may be formed en- 
tirely in one or the other of said members, or it 
may be formed in part in each of said members. 
t!owever, for the production of bands having the 
least variation in properties, it is preferred to 
25 have this shaping opening formed entirely in the 
casting wheel so that maximum support, namely 
support on three sides, will be provided for the 
bands during the c0oling thereof. The shaping 
opening may have a cross-section equal to that 
30 desired in the finished hand, in which case the 
hand coming from the casting wheel may be used 
without further treatment. Satisfactory results 
may also be obtained by having the shaping open- 
ing an integral number of times wider than the 
35 flnished hand and slitting the resultant hand to 
. produce several bands of the desired width. The 
casting wheel and the compression roll may be 
artiflcially cooled by passirg a cooling fiuid in 
heat exchange relation thereto. In certain cases, 
ho however, a sufficient degree of cooling is obtained 
by the escape of heat to the amosphere and no 
artiflcial cooling is required. 
This invention may be employed to prepare 
bands from all types of thermoplastic materials. 
45 For example, bands may beprepared from poly- 
carboxamides, polysulfonamides, polyurethanes, 
polyureas, etc. Bands may also be prepared rom 
organic derivatives of cellulose materials includ- 
ing cellulose esters such as cellulose acetate, cellu- 
50 -lose propionate, cellulose butyrate, cellulose ace- 
tate-propionate, cellulose acetate-butyrate, cellu- 
lose acetate-stearate and the benzyl êster of cellu- 
lose; cellulose ethers such as ethyl cellulose; and 
cellulose ether-esters. plasticizers, dyes, pig- 
55 ments and 0ther materials capable of. modifying 



apertures 36 in the pillow blocks SI, which aper- 
tures S8 are larger than the bars to permit the 
pillow blocks 3 to move vertically. The pillow 
.'blocks 3 are normally pressed downwardly until 
5 the compression roll 6 contacts the castng 
wheel  5 by means of springs 37 that encircle the 
bolts 34 and are held in compression by nuts 38 
in threaded engagement with said bolts. Itow- 
 ever, if a hard foreign material should enter the 
10 shaping opening 19 or the line of contact between 
the ends 22 of the compression roll 16 and the 
surface of the casting wheel 5, the springs 31 
permit the compression roll 8 to move upwardly 
.until the foreign, material has passed through 
15 said opening.or line of contact thereby avoiding 
any damage to either the casting wheel 5 or the 
compression roll 16. 
The compression roll 6 may be artificially 
cooled by means of a fluid which is introduced 
20 into the shaft 21] through a revolving joint 39. 
After fiowing along the Shaft 28, the cooling 
fluid passes into the compression roll 8 through 
apertures 1 extending through the shaft atone 
side of the plug 12. The cooling fiuid flows 
25 through the compression roll 6 and passes back 
into .the shaft. 28 through apertures43 extending 
through the shaft 21] at the other side of the plug 
12. The cooling fiuid is then discharged through 
a rev01ving joint 44. The casting wheel 6, 
30 which has an internal structure identical to that 
of the compression roll 6, may be artificially 
cooled in a similar..manner, with/the cooling fiuid 
entering through a revolving joint 45 and leaving 
through a revolving joint 18. 
35 A motor 17 drives_the casting wheel 15 tl]rough 
a variable speed d_rive 48, gear reducer 49 and 
sprocket chain 51, which engages a sprocket 
wheel 52 fastened to the shaft 23. The casting 
wheel in turn drives the compression roll 6 
40 through frictional contact therewith. As the 
casting wheel 5 rotates it carries the band 13 
under a rubber retaining follet. 53, Which prevents 
any movement of the band 13 between the knife 
edges 7 until the thermoplastic material of 
45 which the band is formed has set. The retaining 
rollers 53 is mounted in an I.-shaped bracket 54, 
which is pivotallysupported ona bolt-5'5 extend- 
ing therethrough and is adjustably urged toward 
the casting wheel  5 by means of abolt 58. After 
50 passing under the retaining follet-53, the band 
3 is drawn from the casting wheel 15, passes 
under an idler roller 57 and is wound onto a 
take-up reel 51] which is driven through a slipping 
clutch (hOt shown) from the gear reducer 9 
 by means of a sprocket chain 59 and a. sprocket 
wheel .8 I. 
The extrusion die 14, through which the ther- 
moplastic material is forced,, comprises a plate 
.62 having a cavitF 6 therein in which a number 
]0 of stainless steel filter screens 84 are. positioned 
between an annular spacer 65 and a backing plate 
88. provided with. apertures 67 extending there- 
through. The apertures 67 open into a rectan- 
gular aperture 8 in a die tip-69, which is in 
5 threaded engagement with the plate 62. Heaters 
7 and 72 wrapped around the extrusion die 14 " 
maintain the die at the proPer temperature to 
insure that the thermoPlastic material leaving 
the rectangular aperture 88 vill be sufficiently 
0 plastic, when passing throUgh the shaPing open- 
ing , to assume the contours of said opening 
readily..To render the extrusion die  4 accessible 
 for inspection and replacement, the frameworkJ 3 
upon hich the casting, wheel 15 and compression 
75 rll 18 are mounted, is eqUipped with grooVéd 

the properties of the finished band may be added 
to the thermoplastic materials, as desired. 
 preferred embodiment of out invention is 
illustrated in the accompanying drawings in 
which 
Fig. 1 is a side elevational view, taken on the 
line I in Fig. 2 in the direction of the arrows, 
showing the general assembly of the apparatus, 
Fig. 2 is a front elevational view, .taken .on the 
line 2--2 in Fig. 1 in the direction of the arrows, 
showing the drive and mounting for the casting 
wheel and the compression roll, 
Fig. 3 is a detail view, on an.enlarged.scale, 
taken on the line 33 in Fig. 2 in the direction 
of the arrows, showing the mounting and the 
structure of the compression, roll, 
Fig. 4 is a detail view, on an enlarged scale, 
taken on the line 4--4 in Fig. 1 in the.direction 
of the arrows, showing the aperture through 
."which the thermoplastic material is forced, and 
Fig.. 5 is a detail view, on an enlarged scale, 
taken on the line 55 in Fig. 2 in the direc- 
 ion of She arrows, showing the mounting for the 
.compression roll. 
Like :reference numerals refer to like pars 
throughout the several views of the drawings. 
Referring now to the drawings, the reference 
.numeral 1 designates a screw extruder into 
.which a .thermoplastic material is fed through 
-a"hopper 12 and from which a band 13 of said 
. thermoplastic material is .forced through an ex- 
/trusion die 14. As the band 13 of thermoplastic 
-material emerges from the extrusion die 4, it 
. is- passed; while still in the plastic state, between 
a casting wheel 15 and a compression roll 15. 
The casting wheel 5 has knife edges 17 extend- 
. ing-circumferentially thereof, which trim excess 
thermoplastic material from the band 13 and 
 betweenvhich a circumferential ridge 8 on the 
. compression roll 6 is fitted to define a rectangu- 
lat. shaping opening , whose width is deter- 
. mined by the spacing of the knife edges 17. The 
,.compression roll 5 also has .circumferential 
grooves 2 on eachside of the ridge 8 to receive 
: the excess thermoplastic material that is trimmed 
from .the band 3 by .the knife edges 7. The 
.erïdsï22 of the compression roll 16, which bear 
 against the casting wheel  5, space.the ridge  8 
from the surface of the casting wheel  5 thereby 
determinir .the height of the shaping opening 
 8. The relationship of the diameter of the ridge 
18 and the diameter of the ends 22_ of the com- 
 Dression roll 8 is such that the peripheral speed 
of the ridge 8 is the saine as the peripheral 
:speed of the surface of the casting roll  5 between 
the kuife edges 7 so that no shearing stresses 
:are applied to the hand 3 as it passes through 
:theshaping opening  8. 
.The casting wheel 15 is mounted on. a hollow 
:shaft 23 extending therethrough, which shaft 23 
is ournalled for free rotation in bearings 24 that 
are.adjustably fastened to plates 25 by bolts 26 
. extending through elongated apertures 27 in said 
-plates. This permits the casting wheel 15 to be 
. adjusted vertically until the shaping opening 19 
:ts positioned properly with respect to the ex- 
:trusion die 14. Iike the casting wheel 15, the 
compression roll 18 is mounted on a hollow shaf 
:26 extending therethrough, which shaft 28 is 
.1ournalled for free rotation in bearings 29 carried 
by pillow blocks  I that slidably engage the edges 
.of slots 32 in the plates 25. The pillow blocks 
31 are supported by bars 33 fastened to the 
lower:ends of bolks 4 .that-.are. in threaded en- 
gagement with plates 35. The bars 3 fit into 
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Casters i4-which ride on angles 15, permitting 
the entire assembly to be rolled away from the 
extrusion apparatus  without moving out of 
alignment therewith. 
Itis tobe understood that the £oregoing de- 
talled description is given merely by way of illus- 
tration and that many variations may be made 
thereln wlthout departing from the spirit o£ our 
invention. 
Having described otu" invention, what we desire 
to secure by Letters Patent is: 
1. Process for preparing bands £rom thermo- 
plastic material, which comprises shaping the 
thermoplastic material into a hand containing an 
excess of said material, further shaping the band 
of thermoplastic materlal between a pair of shap- 
ing elements whlle it is in the plastic state, trim- 
ming .the excess thermoplastic material £rom the 
band during said £urther shaping, positively hold- 
ing the hand, after it is shaped and trimmed, in 
contact with one of said pair of shaping elements, 
cooling the band while itis positively held against 
said one shaping element until the thermoplastic 
material is set and the band ls no longer subJect 
to de£ormation by mechanlcal stress, .and then 
removing the shaped ,hand £rom said shaping 
element. 
2. Apparatus £or preparing bands £rom ther- 
moplastic material, wch comprises means 
shaping he thermoplastic material into a band 
of given cross-section, means lncluding a casting 
wheel £or further shaping the hand while the 
thermoplastic material is in the plastic state into 
a banal o£ smaller cross-sectlon, means for trlm- 
ming excess thermoplastic material £rom the 
band during such £urther shaping, means 
cooling the band, and means adjacent to the 
casting wheel for positively holding the hand 
against the casting wheel until the thermoplastic 
material is set and the hand is no longer subJect 
to de£ormation by mechanical stress. 
3. Apparatus for preparing bands from ther- 
moplastic material, which comprises a dle hav- 
ing an aperture therein, means for forclng 
thermoplastic material through said aperttu'e, 
a rotatable castlng wheel, kniïe edges extending 
circumferentially of the casting wheel, a com- 
pression roll adjacent said casting wheel and de- 
f-ming a shaping opening with said knife edges for 
receiving and £urther shaping the thermoplastic 
material as it leaves said aperture, circum£eren- 
tlal grooves adjacent sald knlfe edges for receiv- 
lng excess thermoplastlc materlal trimmed from 
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the hand bY said knife edges, and a retaining 
roller adJacent to said OEasting wheel for prevent- 
ing any escaping movement of the hand con- 
tained between the knife edges until the thermo- 
5 plastic materlal is set and the hand is no longer 
subJect to deformation by mechanical stress. 
4. Apparatus for preparlng bands from ther- 
moplastic material, which comprises a die having 
an aperture of given cross-section therein, means 
l0 for forcing a thermoplastic material hrough said 
aperture, means for heating said die so that the 
thermoplastlc material leaving said aperture is 
in the plastic state, a rotatable casting wheel, 
knife edges extending circumferentially of the 
15 casting wheel, a compression roll adjacent sald 
casting Wheel and defining a shaping opening with 
said knife edges of smaller cross-sectional area 
than said aperture for receiving and further 
shaping the thermoplastlc material as it leaves 
.0 sald aperture, means yieldably urging said casting 
wheel, and said compression roll against each 
other, circumferential grooves in said compres- 
sion roll adjacent said knife edges for receiving 
excess thermoplastic materlal trimmed from the 
25 hand by sald knlfe edges, means for cooling said 
casting wheel and compression roll for setting 
the thermoplastic material, and a retaining roller 
adjacent to said casting wheel for preventing any 
escaping movement of the band contained 
0 tween the knife edges untll the thermoplastic 
material is set and the hand is no longer subject 
to deformation by mechanical stress. 
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